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Fig. 8-2c ISST (~C) 
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AMSR/AMSR-E Sea Surface Temperature Algorithm 
Akira SHIBATA 
Meteorological Research Institute 
1. Abstract 
Sea Surface Temperature (SST) is retrieved mainly from AMSR/AMSR-E 6GHZ and 10 
GHZ vertical polarization (V) data, by using 37 GHZ V and H (horizontal), 23 V, 6H, 
and 10H data as supplements. The current SST algorithm includes following nine 
procedures. 
(a) Incident angle correction 
(b) Atmospheric (water vapor, cloud liquid water) correction 
(c) Surface wind correction 
(d) Land contamination correction 
(e) Removal o f sunglitter area 
(~ Salinity correction 
(g) Removal of sea ice area 
(h) Conversion to SST 
(i) Spatial running mean 
A target of retrieved SST accuracy is within 0.5 - 0.7'C when compared with buoy SST. 
2. Detailed data processing procedures 
109 
(a) Incident angle correction 
Correction ofthe brightness temperature, dA, due to incident angle variation is given by 
the following equations; 
dA= - 2.9*(A - 55.0) 6 GHZ V 
dA= - 2.7*(A - 55.0) 10 GHZ V, 
where A is the incident angle. The horizontal polarization data are also corrected by 
similar equations. 
(b) Atmospheric correction 
Correction for atmospheric opaque is obtained from a pair of two temperatures of 23 
GHZ V and 37 GHZ V. 
Fig. I shows an example of getting the correction value for TMI 10 GHZ Which reads 
37V and 21V to give the correction value for 10V. Because brightness temperatures of 
23V and 37V are changed with SST, the table is made with 5'C interval of SST fiom O 
to 35 'C. It is necessary to omit data contaminated by rain, since SST accuracy becomes 
worse in rainy areas. Its judge is made by counting the number of pixels within 6 GHZ 
or 10 GHZ Spatial resolutions, in which the correction value shown in Fig. I is out of 
specified range. Ifthe number of pixels with out ofrange is larger than a threshold, SST 
is missing. 
(c) Surface wind correction 
Correction for sea surface wind is made independently ffom two frequencies ;6V and 
6H, and 10V and 10H, which are already corrected for atmospheric opaque. Fig. 2 
110 
shows a thematic map to make the wind correction. Brightness temperature of V 
polarization is almost constant under a condition of sea surface wind speed less than 7 -
8 m/s. But, the one of H polarization increases uniformly. Above 7 - 8 m/s, both 
brightness temperature ofV and H polarization increase with wind speed, whose ratio is 
about I /1.7. This ratio may depend on a relative angle between the wind direction and 
antenna direction, and also on a difference between SST and air temperature. 
Fig. I Effect ofatmospheric opaque for 10 GHZ V 
Fig. 2 Effects of surface wind for 10 GHZ V and H 
(d) Land contamination correction 
Contamination by land emission increases drastically when the pixel approaches a 
shoreline, or the pixel includes an island. Here, Iand contamination is corrected for 
pixels that the increment is less than 2 K. For pixels of contamination larger than 2 K, 
SST is missing. 
(e) Removal of sunglitter area 
Sunglitter is checked by using a relative angle between the antenna beam direction and 
sun direction, which is given by LIB. SST is missing for pixels of the relative angle 
larger than 3 O'. 
(O Salinity correction 
Salinity effect can not be neglected when SST is high as 30 'C, and the correction value 
is an order of 0.1 or 0.3 K. Its effect is calculated in advance by using the climate 
salinity, and a data set ofcorrecting salinity effect is prepared with spatial resolution of 
111 
1 degree. This data set is not modified even after the launch. 
(g) Removal of sea ice area 
Sea ice will be detected by checking the value obtained from the atmospheric correction. 
If its value exceeds 5.5 K in the latitude larger than 65', it is judged that the pixel is 
contaminated by sea ice. SST is missing when the number of pixels with sea ice 
contamination exceeds a specified value. 
(h) Conversion to SST 
The relationship between 6V (or 10V) and SST is calculated by using the complex 
relative dielectric constant given by Klein and Swift (1977). Fig. 3 shows its the 
relationship . 
Fig. 3 Relation between SST and 6 V ( or 10V) 
(i) Spatial runuing mean 
The temperature resolution at 6 GHZ is about 0.3 K for one pixel, which is 
corresponding to about 0.6'C of SST. It is necessary to reduce its noise. A current 
method is a spatial running mean with 5 pixels by 5 pixels (50 km by 50 km area). The 
simulation indicates the reduced noise becomes less than 0.1 K after applying 5 by 5 
running mean. 
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ACC：Antarctic　Circumpolar　Current南極周極流
ACW：Antarctic　Circumpolar　Wave南極周極波
ADP：Antarctic　Dipole南極ダイポール
AMSR－E：Advanced　Microwave　Scann　ing　Rad　iome　t　e　r　－　EOS
AVHRR：Advanc　ed　Ve　ry　H　i　gh　Re　s　o　l　u　t　i　on　Rad　i　ome　t　e　r
EOF：Empirical　Orthogonal　Function　経験的直交関数
EEOF：Extend　E皿pirical　Orthogonal　Function拡張経験的直交関数
ENSO：El　Ni□o－Southem　Oscillation　El　Ni目o／南方振動
LM：Large－meander大蛇行流路
oNLM：offshore　non－large－meander非大蛇行離岸流路
MODI　S二Moderate　Resolut　ion　Imaging　Spec　t　rorad　iolne　ter
WS：Meridional　Wind　Stress子午線方向の風応力
NCEP：Nat　iona　l　Centers　for　Env　i　ronment　al　Pred　ic　t　ion
nNLM：nearshore　non－large－meander非大蛇行接岸流路
NRL：Naval　Research　Laboratory　アメリカ海軍研究試験所
NSIDC：National　Snow　and　Ice　Data　Center
NLOM：NRL　Layered　Ocean　Mode　l
剛SE：Root　Mean　Square　Error二乗平均平方根誤差
SIC：Sea　Ice　Concentration海氷密接度
SIE：Sea　Ice　Extent海氷端の位置
SLP：Sea　Level　Pressure海面気圧
SMMR：Scann　ing　Mu　l　t　ichnne　l　Microwave　Rad　i　ome　ter
SSH：Sea　Surface　Height海面高度
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SSM／1　：Spec　i　a　l　Senso　r　M　i　c　rowave／Image　r
SST：Sea　Surface　Temperature海面水温
tLM：typical　Large　Meander典型的な大蛇行流路
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